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gtcatcgata acatcctgcc caagatcgag aacgagtacg aggtgctgta cctgaagooc 
ctggcaggag cotaeaggag cctgaagaag cagctggaga acaacgtgat gaccttcaac 
gtgaacgtga aggatatcct gaacagcagg tteaacaaga gggagaactt caagaacgtg 
ctggagagcg atctgatcoc otacaaggat ctgacoagca gcaactacgt ggtcaaagat 
ccctacaagt tcctgaacaa ggagaagaga gacaagttcc tgagcagtta caattacatc 
aaggacagca ttgacaccga tatcaactcc gccaacgacg ccctgggaca ccacaagatc 
otgtccgaga agtaoaagag cgatotggat agcatcaaga agtacatcaa cgataagoag 
ggagagaaog agaagtacct gcccttccCg aacaaoatcg agaoootgta caagacogtc 
aacgataaga ttgatotgtt cgtgatccao ctggaggcca aggtcctgca gtacacatat 
gagaagagca acgtggaggc caagatcaag gagccgaatt acctgaagac cacccaggat 
aagctggocg atttcaagaa gaacaacaao ttcgtcggaa tcgecgatct gagcacogat 
taoaaooaoa aoaaoctgct gaocaagttc ctgagcaccg gaatggtctt cgaaaaoctg 
gocaagaccg tootgagoaa cctgctggat ggaaacetgc agggaatgct gcagatcago 
cagoaccagt gtgtgaagaa gcagtgtoco oagaaoagcg gatgottoag acaootggat 
gagagggagg agtgcaagcg cotgctgaac taeaagoagg aaggagataa gtgtgtggaa 
aacoccaato otacttgtaa cgagaaoaat ggaggatgog atgoogatgo oaagtgtaco 
gaggaggatt caggaagcaa cggaaagaag atcacctgcg agtgtaccaa gcctgattct 
tatccactgt ccgacggtat tttctgcagt caccaccacc accaccacta actcgaggat 



What is claimed is: 

1. A non-human transgenic mammal whose genome com- 
prises a modified SEQ ID NO: 2 encoding wild-type mero- 
zoite smface protein (MSP-1) operably linked to a mammary 
gland promoter, 

wherein the modification reduces the AT content of SEQ 
ID NO: 2 by 50% or less by replacement of protozoan 
codons with codons preferred by mammalian cells, 

wherein the replacement codons encode the same amino 
acid as the replaced codon, and 

wherein the transgenic mammal expresses said modified 
SEQ ID NO: 2, thereby to produce MSP-1 in its milk. 

2. ITie mammal of claim 1, wherein the promoter is a 
|3 -casein promoter. 

3. The mammal of claim 1, wherein the modified SEQ ID 
NO: 2 encodes an MSP-I comprising an amino acid sequence 
that lacks at least one glycosylation site. 

4. The mammal of claim 3, wherein the modified SEQ ID 
NO: 2 encodes an MSP- 1 comprising an amino acid sequence 
that lacks all glycosylation sites. 

5. The mammal of claim 1, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising an amino acid substi- 
tution at position 182. 

6. The mammal of claim 1, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising an amino acid substi- 
tution at position 263. 

7. The mammal of claim 1, wherein the modified SEQ ID 
NO: 2 encodes an M SP-1 com prising amino acid substitu- 
tions at positions «f^nd2S5~~ |%2, 

8. A method of producing, a merozoite surface protein 1 
(MSP-1) in the milk of a non-human transgenic mammal, 
comprising: 



providing a non-human transgenic mammal whose 
genome comprises a modified SEQ ID NO: 2 encodii^ 
wild-type MSP-1 operably linked to a mammary gland 
promoter, wherein the modification reduces the AT con- 
40 tent of SEQ ID NO: 2 by 50% or less by replacement of 
protozoan codons with codons preferred by mammalian 
cells, wherein the replacement codons encode the same 
amino acid as the replaced codon; and 
allowing the transgenic mammal to express said modified 
SEQ ID NO: 2, thereby to produce MSP-1 in its milk. 

9. The method of claim 8, wherein the promoter is a 
P-casein promoter. 

10. Tbs method of claim 8, wherein the modified SEQ ID 
so NO: 2 encodes an MSP-1 comprising an amino acid sequence 

that lacks at least one glycosylation site. 

11. The method of claim 10, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising an amino acid sequence 
that lacks all glycosylation sites. 

12. The method of claim 8, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising an amino acid substi- 
tution at position 1 82. 

13. The method of claim 8, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising an amino acid substi- 
tution at position 263. 

14. The method of claim 8, wherein the modified SEQ ID 
NO: 2 encodes an MSP-1 comprising amino acid substitu- 
tions at positions 1-8 ^ and 263. j^g. 

65 15. A non-human transgenic mammal whose genome com- 
prises a modified SEQ ID NO: 2 encoding a wild-type MSP-1 
operably linked to a mammary gland promoter, 
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wherein the modification eliminates all the mRNA insta- 29. The mammal of claim 28, wherein the modified SEQ 
bility motifs in said SEQ ID NO: 2 by replacement of ID NO: 2 is expressed in milk at a level which is at least 25% 

protozoan codons with codons preferred by mammalian more than the wild- type sequence is expressed under the same 

cells, conditions. 

wherein the replacement codons encode the same amino 5 30. The mammal of claim 28, wherein the modified SEQ 

acid as the replaced codon, and id NO: 2 is expressed in milk at a level which is at least 50% 

wherein the transgenic mammal expresses said modified more than the wild-type nucleic acid sequence is expressed 

SEQ ID NO: 2, to thereby produce MSP-1 in its milk. under the same conditions. 

16. Hie mammal of claim IS, wherein the promoter is a ^l.The mammal of claim 28, wherein the modified SEQ 
P-casein promoter. 10 id NO: 2 is expressed in milk at a level which is at least 100% 

17. The mammal of claim 15, wherein the modified SEQ than the wild-type nucleic acid sequence is expressed 
ID NO: 2 encodes an MSP-1 comprising an ammo acid underthe same conditions. 

sequence that lacks at least one glycosylationsite^ 32.Themammalofclaim28,whereinallpiotozoancodons 

TT. Mn ^ ""'"^ trTp 7' S '«Pl^'=«d with codons preferred by malnalian cells. 

ID NO: 2 encodes an MSP-1 compnsma an amino acid 15 . K^, . „„„ 

sequence that lacks all glycosylation sites. J^;'^^^ "^^^^ °lf^^y^ 28, wherem the modified SEQ 

19. The mammal of claim 15, wherein the modified SEQ NO: 2 encodes an MSP-1 compnsmg an ammo acid sub- 
ID NO: 2 encodes an MSP-1 comprising an amino acid sub- stitution at position 1 82. 

stitution at position 1 82. 34. The mammal of claim 28, wherein the modified SEQ 

20. The mammal of claim 15, wherein the modified SEQ 20 ^ NO: 2 encodes an MSP-1 comprising an amino acid sub- 
ID NO: 2 encodes an MSP-1 comprising an amino acid sub- stitiition at position 263. 

stitution at position 263. 35. The mammal of claim 28, wherein the promoter is a 

21 . The mammal of claim 15, wherein the modified SEQ P-casein promoter. 

ID NO: 2 encodes an MSP-1 comprising amino acid substi- 36. A method for producing a merozoite surface protein 1 

tutions at positions 182 and 263. 25 (MSP-1) sequence m the milk of a non-human transgenic 

22. A method of producing a merozoite surface protein 1 manunal, comprising: 

(MSP-1) sequence in the milk of a non-human transgenic providing a non-human transgenic mammal whose 

mammal, comprising: genome comprises a modified SEQ ID NO: 2 encoding 

providing a non-human transgenic mammal whose a wild-type MSP-1 opeiably linked to a mammary gland 

genome comprises a modified SEQ ID NO: 2 encoding 30 promoter, wherein the nucleic acid has been modified by 

a wild-type MSP-1 operably linked Id amammary gland elimination of mRNA instability motifs by the replace- 

promoter, ment ofprotozoan codons in SEQ ID NO: 2 witii codons 

wherem the modification eliminates all the mRNA insta- preferred by mammalian cells: and 

bility motifs in said SEQ ID NO: 2 by replacement of ,.^ . r,.T- . .1. cna,^, 1. .1. ■ 

proSzoancodonswithc'^donsprefeJ^^m— ian 33 ''^ ^^^^'f ^rSS^^^^ 

ce s, an j^q. ^ codons preferred by mammalian 

wherem the replacement codons encode the same ammo ,j* ■' 

acid as the replaced codon; and, . . ' , , , , , 

allowing the transgenic mammal to express said modified '^^^'TY' replacement codons encode the same amino 

SEQ ID NO: 2, to thereby produce MSP-1 in its milk. 40 "cid as the replaced codon; and 

23. The method of claim 22, wherein the promoter is a allowing the ti-ansgenic mammal to express said modified 
P-casein promoter. SEQ ID NO: 2, to thereby produce MSP-1 in its milk. 

24. The method of claim 22, wherem the modified SEQ ID 37. The method of claim 36, wherein the modified SEQ ID 
NO: 2 encodes an MSP- 1 comprising an amino acid sequence NO: 2 is expressed in milk at a level which is at least 25% 
that lacks at least one glycosylation site. 45 morethanthewild-typesequenceisexpressedunderthesame 

25. The method of claim 24, wherem the modified SEQ ID conditions. 

NO: 2 encodes an MSP-1 comprising an amino acid sequence 38. The method ofclaim 36, wherein the modified SEQ ID 

that lacks all glycosylation sites. NO: 2 is expressed in milk at a level which is at least 50% 

26. The method of claim 22, wherem the modified SEQ ID more than the wild-type nucleic acid sequence is expressed 
NO: 2 encodes an MSP-1 compnsmg an amino acid substi- so underthe same conditions. 

tution at position 1 82. 39. The metiiod ofclaim 36, wherein the modified SEQ ID 

27. The method of claim 22, wherein ihe modified SEQ ID ^O: 2 is expressed in milk at a level which is at least 100% 
NO: 2 encodes an MSP-1 comprising an amino acid substi- than the wild-type nucleic acid sequence is expressed 
tation at position 263. under the same conditions. 

28. A transgemc non-human maminal whose genonie com- 55 40 ^he method ofclaim 36, wherein all protozoan codons 
pnses a modified SEQ ID NO: 2 encodm^ a wild-type MSP-1 ^ j^^^ ^-^^ f^^j ^ mammalian cells. 
:^.S^:^^^^i:^SA!^ 4^Tl.emetiK,dofclaim36,wherein,hemodifiedSEQID 
motifs of said SEQ ID NO: 2 by replacement of one or more ^O: 2 encodes an MSP-1 compnsmg an ammo acid substi- 

^ - trt'fin at position 182. 



protozoan codons with codons preferred by mammalian cells e 



and the modification reduces the AT content of said SEQ ID ^2. The metiiod ofclaim 36, wherein the modified SEQ ID 

NO: 2 by 50% or less by replacement of protozoan codons NO: 2 encodes an MSP-1 compnsmg an ammo acid substi- 

with codons preferred by mammalian cells, wherein the tution at position 263. 

replacement codons encode tiie same amino acid as the 43.Themeti]odofclaim36,wheremthepromot€srisabeta 
replaced codon and wherein the transgenic mammal 65 casein promoter, 
expresses said modified SEQ ID NO: 2, thereby to produce 

MSP-1 in its milk. ***** 



